Practice as Research (PaR and its associated forms) is becoming established within a knowledge paradigm encompassing a broad spectrum of different artistic research practices in the performing arts. In this short essay, I first acknowledge and describe methodological characteristics of this work, which appear across different discussions and examples. My primary objectives, however, are to look at PaR in relationship to broadly established scientific and interpretive research paradigms; to identify the points of negotiation that cross-disciplinary research entails; and to discuss the additional capacity of PaR as "connective tissue" between, for example, creative practice and scientific research. These objectives are driven by the observation that contemporary socio-environmental challenges are too complex to be addressed through segregated, discipline-specific research alone.
Emergent and Enactive Knowledge
Radically different perspectives on Practice as Research have been articulated over the past two decades. Perhaps the most contrasting voices are those of Robin Nelson and Baz Kershaw. Nelson recommends that effective PaR projects set out with a research intention and question that frame the project. Creative approaches drawn from performing arts praxis are the primary research methods and interventions, but from Nelson's viewpoint discoveries made in this process should also be observed, extracted, analyzed, synthesized, compared with related bodies of knowledge, and finally articulated and shared in both writing and performance . In contrast to Nelson's position, Kershaw associates PaR with methodological mutability and indeterminacy and, at times, a radical dismissal of documentation and non-artistic ways of extracting and articulating discoveries made (Kershaw 5) . Despite such differences, common assumptions can also be identified.
First, for both Nelson and Kershaw knowledge emerges in the creative making and exploration of the performing arts. The phenomena studied neither exist positively (i.e., in and of themselves) to be accessed through systematically applied research methods, nor are they entirely relative or products of subjective interpretation. Rather, they come into being though praxis. Second, it thus follows that phenomena become epistemologically accessible through enactive engagement with this praxis. Drawn from cognitive philosophy, the concept of enactivism refers to the ways that human beings perceive, learn, and know though active exchange with their environments (see Gallagher for a full introduction to enactivism). As both Brad Haseman and Nelson argue explicitly, and as others imply, PaR has an emergent ontology and an enactive epistemology. The research often starts out with a broad subject area and broadly defined questions. Inferences made tend to be what Charles Sanders Pierce coined "abductive": they are made through association rather than through deductive reasoning or inductive observation, and they are meant to jump-start processes and lead to useful questions rather than provide evidence-based or logical answers. The methodological mutability named by Kershaw is thus often manifested in research projects that evolve iteratively rather than by pursuing hypotheses systematically through fully pre-planned steps. The knowledge produced emerges in the meeting between the artists' skilled and often procedural "know how" and the new challenge, object, or environment to which this implicit knowledge is applied. It depends on creative openness toward exploration of the possibilities this meeting brings about, as well as on attention to and articulation of the learning curves and ctr 172 fall 2017
Connective Tissue: Practice as Research in Cross-disciplinary Research Collaborations | FEATURES able to also negotiate them and identify areas of mutual complementarity. Performing arts studies share a central meta-subject (dance, theatre, or music) but not a methodology. The social sciences share sets of methodologies and subject matters (e.g. quantitative and qualitative data collection and processing that adhere to positivist or interpretational epistemologies and the study of socio-cultural organization and its effects). The natural sciences share a dominant methodology (positivist ontology and epistemology, quantitative and experimental methods) and a wide range of subject matters (any causal relationship that allows for reduction of variables). As discussed in greater detail in my publications on research methods (Hansen and Barton; Hansen and Bläsing; Hansen) , the first negotiation that takes place when crossing disciplines of PaR, performing arts studies, and the social and natural sciences is not about the compatibility of different methodologies; rather, it is whether subject-specificity or methodological consistency takes priority.
Performing arts scholars draw theories and methods from a broad range of disciplines to investigate and (re-)interpret subsections of their shared meta-subject. It is common to use philosophy as a foundation against which validity is measured. As pointed out by Laura Cull, philosophical concepts are applied to performing arts analyses, but the reverse rarely takes place. Findings from the natural sciences are often used in a similarly foundational way. This choice is rarely made out of a belief that philosophers and scientists somehow hold authority of truth. The choice is made because philosophical arguments and scientific results are applied as analytical lenses to research that is not meant to produce philosophical or scientific knowledge. In studies of the performing arts, analytical research is designed to expand and advance a network of different perspectives on dance, theatre, or music. Engaged in this work, scholars eclectically extract, combine, and adapt theoretical concepts from various disciplines with only rudimentary consideration of the often incompatible methodological criteria they originally depended on for validity. Differences of interpretation become governing qualitative values. As I suggest in a forthcoming publication, "the general priority of theatre and dance studies is not methodological awareness and consistency. The strength, as I see it, is an ability to shift between different lenses and adapt them to serve diverse analyses" of performing arts phenomena (Hansen) . practical attempts to overcome boundaries that are involved in the pursuit of this potential. These characteristics render Practice as Research different in kind (and not merely degree) from other forms of knowledge production.
The primary criteria of PaR knowledge remain the articulation of emergent insight that is arrived at enactively through artistic methods and that has utility for relevant fields of praxis.
There are PaR practices that incorporate phases of analytical, socio-ethnographic, or scientific examination of specific questions into a larger, creative research process. For example, sociological focus group interviews and coding of transcripts can be used to produce empirical source material and directions for creative exploration. The effect of a performance strategy on audience members can be tested scientifically, and so can the physical limits of techniques and objects. A subjective, autoethnographic diary can be kept and analyzed at strategic stages in order to access information about how the research process affects the researcher. However, it is important to keep in mind that these methods are not the primary modes of knowledge production used; rather, they are applied as tools to produce insights that are reinvested in the central process of artistic inquiry. Although the ability to implement such methods with precision and in service of the artistic inquiry does speak to the rigour of the PaR project design and execution, these methods do not provide the primary qualification of the knowledge produced. The primary criteria of PaR knowledge remain the articulation of emergent insight that is arrived at enactively through artistic methods and that has utility for relevant fields of praxis.
These characteristics render PaR knowledge highly useful and recognizable as knowledge for a broad range of fine arts scholars, artist-scholars, and artists, along with individuals working within branches of, for example, education, nursing, and philosophy with interest in new forms of experiential, practice-based knowledge production and their impacts. Outside of these fields, however, PaR is largely unrecognizable as a form of knowledge production. This condition produces material and institutional limitations, and it also affects PaR researchers' ability to collaborate across disciplines. To address these boundaries, it is useful to articulate the methodological markers of PaR, as I have done above, and position PaR in relation to other methodologies on equal terms. 
Cross-disciplinary Boundaries
When PaR is compared to established knowledge paradigms within academic research, a series of incompatibilities stand out. The first step toward discovering possibilities of cross-disciplinary collaboration is to become aware of these differences and thus be Waterhouse et al.) . What started out as one-way transfer-from science to art-has now become a two-way negotiation. The significant incompatibilities between these four knowledge paradigms-accumulative (scientific), diversifying (scholarly), relational (socio-ethnographic) and emergent (PaR)-are perhaps less insurmountable than they seem at first glance. Areas of overlap and mutual curiosity are being identified. Scientists make 'abductive' inferences based on association instead of logic when developing new ideas; approaches that emphasize self-reflective observation and emergence (e.g. performative writing and phenomenological analysis) have been adopted and further developed within performance studies; performance ethnography is a rapidly growing field in the social sciences; and concepts advanced by dance and theatre scholars (such as theatricality, performativity, and enaction) have since been used strategically for artistic creation and PaR.
ethnographer assumes a role in the studied culture), to fully subjective studies of one's own culture. With the exception of studies using statistical tools drawn from sociological methods, socioethnographic performing arts research tends to reveal complex patterns of social organization and cultural behaviour inductively and in the field. These patterns are built through attention to relationships and depend on the relational position of the researcher for their validity. In particularly rigorous examples, triangulated data collection (i.e., collection and comparison of three kinds of data such as interviews, observations, and archival material), systematic methods of processing data, self-reflexive identification of bias, and comparison to other studies are included in research designs and are accounted for when sharing results (e.g. Shaughnessy and Trimingham; Gallagher and Freeman) . It is, however, more common to use a narrative method of analysis and dissemination in ethnographic studies of the performing arts. The situational and episodic strengths of this approach can be purchased at the risk of conflating data sets from different sites, only vaguely identifying observation position or bias, or not relating subjective, autoethnographic experiences to relevant studies (as in the otherwise valuable studies of Rice; David; Prendergast).
When experimental methodology first began to be drawn from the cognitive sciences, the complex interactions involved in the performing arts were reduced so extensively within the lab that one can argue that the actions studied no longer were performance (e.g. Noice and Noice) . In an experimental study the difference between measurements taken before and after a performance intervention typically accounts for the causal effect of the intervention. The internal validity of such a result depends on the researcher's ability to eliminate variables in the lab that offer competing causal explanations of the measured difference. That is why performance interactions are simplified; the controlled environment of the lab is preferable; and results are compared to tests of control groups that did not experience the intervention (Cherulnik 3 and 13). External validity-that is, the ability to transfer and apply research results to situations and people outside the lab-is achieved by subjecting randomly selected, statistically valid groups of participants to pre-and post-intervention tests made up of tasks that are not specific to the art form of the intervention (see Hansen and Oxoby). These criteria of validity allow scientists to develop generalized, accumulative knowledge and to test the 'truth value' of past results, potentially falsifying them When pursued with understanding of how knowledge is produced within each paradigm, cross-disciplinary research allows us to work on more complex problems. Imagine what becomes possible when research on, for example, performance and (dis) ability is empowered to connect implicit, cognitive, and muscular processes with socio-cultural behaviours, patterns, and systems through performing arts inquiry. The potential is significantly increased for such cross-disciplinary research to adapt understandings of creativity and ability and to create fresh proposals with impact across the arts, health, and education sectors. Along with the biologist Ian Boyd, I believe that the challenges we face today are too complex to be addressed through segregated knowledge paradigms. It is time to invest in connective tissue.
Connective Tissue
In 2008, Bruce Barton and I proposed a model called researchbased practice with multiple parallel research spaces ( artistic, scientific, and scholarly), each of which is governed by a discipline-specific methodology, as well as a "3rd space" in which all researchers involved would explore interdisciplinary connections without methodological boundaries (Hansen and Barton). The idea was to share research subjects and questions, and to produce knowledge that is applicable to a wide range of fields within the discipline-specific spaces, but also to draw on findings, new questions, factors identified, solutions and ideas from the parallel spaces that are accessed and explored in the 3rd space. As I have discussed elsewhere, subsequent projects in which this model was realized revealed that transfer across the discipline-specific spaces was more difficult than anticipated (Hansen) . This challenge was not caused by incompatible criteria of knowledge; the 3rd space addressed that well. It was the different forms knowledge takes that proved difficult to match.
For example, confirmation of the scientific hypothesis that theatrical devising that is sourced in personal memory adapts performers' autobiographical memory is not in and of itself applicable to performance creation. In order to arrive at new creation tasks or dramaturgical strategies, one needs to know more about which tasks affect autobiographical memory and how. Similarly, it is no easier to move from abstract theoretical concepts to socio-ethnographic studies that rely on open-ended starting points. Such a shift demands going deeper and looking at the possible implications of the theoretical concepts for more specific interpersonal behaviours. Even when these transitional gestures are made, the exploration of actual connections demands imagination and a mutable, iterative process.
In my work, PaR has time and again lent itself as such a process, and thus it becomes the connective tissue: the one knowledge paradigm that can incorporate multiple forms of knowledge and methods of knowledge production. Yes, the artist-researcher is privileged when PaR enters the 3rd space as connective tissue. Scholars and scientists are, nevertheless, able to contribute directly, proposing and running small experiments and types of observation that both feed into the process of creative inquiry and lead to the discovery of new ideas and questions.
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